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(57) Abstract 

Novel compounds exhibiting an excellent 
acetylcholinesterase inhibiting effect, i.e., fluorides of 
4-substituted piperidine derivatives as represented by general 
formula (I), pharmacologically acceptable salts of the same, 
and hydrates of both (exclusive of 
1 -benzyl-4-[(5,6-dimethoxy-2-fluoro- 1 -indanon)-2-yl]methy 1 
piperidine, pharmacologically acceptable salts of the same, 
and hydrates of both). In formula (I), wherein R 1 is (II) or the 
like; and R 2 is (III) (wherein A is a benzene ring or a 
heterocycle), or the like. 
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fi/>^'jD-Jky^f;i/x-rJW> x3\>ux-^;k -f v:/nfc?;i,x— 
^;ux— ^jk l, 3-v^it>, i,4-> ? ^it>, i>w;5>, ^> 
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w±rawi:i5^ (i) <Dmm.i3&-?$>z>tf. mmKfoiz&vzm 
znzm&i*. mtE<Dfc&v>) (i) fim&i-T^Th^&vftmzigmzffi. 

&tf>&mtsii%'&tzte. mxmxrizm\i&^?nfro^mz&^Tm%z\£ifi 
xzz> B 

(1) ytmm®.t£7vm<tm&m^2>. 

(2) ^-fes^^Tt^fj-r-s. 

(i) a. mm-£tiT^z>jjmzj:K>m?k m.m. m%l 

&m#u $kmm. tmmm. &vm. *&m* ny?m* d->-3> 
mm(Dm\zmmikTz>z.£&T'%2> 0 mmitizirm-mm^^n^mmM. 
m. mRffl. m^m^m^. &&u&w\z&'o&mmL %ut#L © 
Rwimtkm. vmmm. mmm. mfcitMt£.zz®Lm-?z>z.iitfT' 
^> -mzmm&mm<Dmm t vxm ^ ztizj&ft&m^ bTt^ia o 
ifrznz. m^umnmmzm&-?z>\ziz, ^m\zi)^^>it^m^tz\-x^<D 
mm^mzn^ti^>miimmm. z ^i^ic^ct^^j, m$m. mn 

mm&m. tty^mmtt^. z.n^<D^tvx\-imx\t. ±s.m. 
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yotfu->^U3-;K ^^□tfi^>^un-;K y;nfh-;Ptt^flj)Mf7 

•fe^O-T., T^tfTrfA. h^#>K if^^>, ->x5^^, kh'D+y 

m wm <omm & r & re k «u * §g k ^ & % it &m * & o % 
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■znz&mmm&m z. t&*imx$>2> 9 mm-rz&mmmt vxm&mz 

mmmm. ~>v^>m. xmfe&m* v>mm* 7)vn-)im. &m7)vn 
-jm. ^±m.mm. nmaz!*<owmifimf*>n. m^z 

>&m\zi&v. vmmm. mkitm. *u-b#u mmmmm, m&m. wmtz 
£ smarts z. £7^T'€-&7^\ &mm\zfrfr&nmM<Dmfflmntez.n*>\zm 

\z.&izo&fe-znz>mmzt£z>m-c£>z><, 

^mm\z^^t^m^rz\^(Dmm^mz$m^n^m^mmm^t-r^ 
mz^-tzm^ to&mz&izmmzn-F. mnm^^n^mxz^m 

&jmru &nm, /v^m u—^3>mfs.E<r>mtvxmMiti^ is-^-r*. 
s, m&(o&&mtzmmmzfcCTm&mxz\£i>*'?& 
KkT\ZTsk-?mmm. mmm (2 *>\z^<DMm¥mztmt*nz>i&. fn^o 

wmM<Dmmizm^t^w.t:m^x^mmt:m^:m\zmm'r^zt^x'^. & 
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4-[(5,6->>* h^v-W>^'y»-2-'f;W^^;Hf^U^> 1.00g(3.46mmol) 
&N,N-^^^*J1/A75 H(DMF) lOmllCffifflPU h Ux^75> 
0.96ml(6.92mmol)i2-^D ; E^5 1 ;U-l,3->f^-^ V ^ > 0.43ml(4.13mmol)^inAfe. 
60^C(C:T-^m^bfe^SST-^L, 7k50ml£2ra7t, ^X^USOmlfCTtt 
tiJUjto #^2rl§?nli'fb^-hU^A7K^50mlX2{CT^b, $£*&(MgS0 4 ) 

*^S^ B B atX, ^fei^ B ^<D^Ii{b^ 0.48g£f#*: o (iR5f? ; 37%) 
; 125-126'C. 

'H-NMR(400Mz,CDCl 3 ) ; <5(ppm) 1.27-1.56(4H,m) > 1.64-1.78(2H,mX 
1.91(lH,ddd,J=4HzJ=8Hz,J=13.6HzX 2.09(lH,ddt,J=2.8Hz,J=5.6HzJ=11.6HzX 
2.58(2H,d,J=4.4HzX 2.67-2.75(2H,mX 3.02(lH,bdt,J=3.2Hz,J=7.2Hz). 
3.24(1 H,dd,J=8Hz,J=17.6HzX 3.84-4.00(4H,mX 3.91(3H,sX 3.97(3H.sX 
5.02(lH,tJ=4.4HzX 6.86(lH,sX 7.17(lH,s). 
ESI-MS : m/z = 376(M+H*X 

##fli|2 l-(3-f>T/^>^;U)-4-r(5.6-^^ h^->~W »-2--f JH;* 



O 
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4- [(5. h*->-l~f >^y »-2-<;H y^tf^'J >>> 

0. 60g(2.07mmol) £1. 2-v^ddx^> lOmlldi&fiPU 3->7y^>X7^f 
t H 0. 30ml (2. 29mmol) ^tUXfzo £ £> 0. 18ml (3. 16mmol) th'J 7-fe h 

^->*^b^^^^" h U A 0. 66g(3. llmmol) £;l«IAMfcT3l$M«#L&. 
Smx^;U60ml £in*., figfO^^- K U »7A7kJg?& 60ml igSW^b^- h U OA 
*MWi 60ml KlT»s8»Lfc. ttfllt OigSOJ ft. «EE*«LT»£ftfc»«E£^y 
*yM7A^n7h^77^- (NH— >U*y;i/ ; n-^+f-> /»*x^;W 

'H-NMR (400Mz:CDCl 3 ) <5 : 1.29-1.41 (2H,m), 1.47-1.58 (1H, m). 1.60-1.78 
(3H,m), 1.88-2.05 (3H,m), 2.67-2.74 (2H.m), 2.80-2.89 (2H.m). 3.25 (1H. 
dd. J=8Hz. J=17. 6Hz), 3.51 (2H. s). 3.91 (3H, s), 3.96 (3H, s). 6.86 (lft s), 
7. 17 (1H. s) . 7. 39-7. 50 (1H. m) . 7. 52-7. 70 (3H, m) . 
ESI-MS : m/z = 405 (M+H + ). 

#^#13 4-[( 5t6 -^^ ^j^-i-^ >>$>v >h2zrQk3 £ ^)V-K2-\f. 3 »J 



m ; 62%) 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.29-1. 58 (3H.m). 1.64-1.70 (lH.m). 1.72-1.79 
(lH,m), 1.80-1.96 (2H. m). 2.04-2.13 (2H. m) . 2.67-2.75 (2H.m). 2.88-2.96 
(2H, m) . 3. 24 (1H. dd. J=8Hz, J=17. 6Hz) . 3. 65 (2H. s) , 3. 91 (3H, s) . 3. 96 (3H. s) . 
6.86 UH,s). 7.14-7.17 (lH.m). 7.17 (lH.s). 7.43 (1H. d. J=8Hz). 7.65 (1H. 
dd. J=2Hz. J=7. 6Hz) . 8.54-8.58 (1H. m). 
ESI-MS : m/z = 381 (M+H*). 



o 
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[(5. 6-^^ h*~>-i--r >yy»-2--r;H ^±jv^sdlH> 

OTBDPS 

H 3 CO 
H3CO 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.00-1.10 (lH,m), 1.11 (9H. s), 1.20-1.28 (1H, m) . 
1.32-1.46 (lH.m), 1.48-1. 55 OH, m). 1.55-1.63 (2H,m). 1.79-1.88 (3H, m). 
2.62-2.71 (4H.m). 3.20 (1H, dd, J=8Hz. J=17. 6Hz) , 3.32 (2H. s). 3.91 (3H, s). 
3. 96 (3H, s) . 4. 94 (2H, s) . 6. 85 (1H. s) . 7. 17 (1H, s) , 7. 18-7. 46 (9H. m) . 
7.65-7.73 (5H.m). 

##ffJ5 4-C(5.6->?^ K=frv-w »-2— r;i/]^^-;v-i-(2-b Ka^> 

OH 

H3C0 
H3C0 

#%#J 4 TH6nfc 1- [2- (i-Zf^)V y7i > 'J )V** zs) * > ->* 

;H-4-[(5, 6-v 5 * h^r5^-l — f >&S»-2-^M ;*^;i/t?^U >>> 
0. 10g(0. 15mmol)£THF 5mH£*g#?U 5r h ^-n-f^-JUT >^-V2±7 □ K 
0. 23ml (0. 23nunol) SrJDAfco &iBK:T45«-ra«#txfc«^ MEBISU =f#e>n 

ttSSU *fcfi:*>r;i'tt<D«Bte^»22mg£»&. OK* ; 35%) 
'H-NMR (400Mz:CDCl 3 ) <5 : 1.20-1.35 (4H.nO. 1.55-1.68 (lH.m). 1.70-1.79 
(2H. m). 1.86-1.95 (lH.m). 2.03-2.13 (2H.m). 2.63-2.72 (2H.m). 2.91-3.00 
(2H. m) . 3. 23 (1H. dd. J=8Hz. J=17. 6Hz) . 3. 59 (2H. s) . 3. 90 (3H. s) . 3. 96 (3H. s) . 
4.60 (2H. s). 6.84 (IE s). 7.16 (1H. s). 7.19-7.37 (4H.m). 
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ESI -MS : m/z = 410 (M+HV 

##ffJ6 l- [2- ( t-^;i/y 7 x - )V > 'j ^ > -4- 

f(5. K^->-2--7;^^-g-i--f »-2--<;M ^^;utf^u^> 



###J5T?f#£>nfc4-[(5, 6->>* h*->-l— T>^/»-2— <M*^)V-\- 
(2-h KD + y^?JK>^H t^ij i;>^e, ###J 2 tlWHilCLT, 
fe^--r;W<7)^®^^^#fc 0 OK^;58!i;) 

'H-NMR (400Mz:CDCl3) 6 : 0.95-1.20 (2H.m). 1.47-1.65 (4H,m), 1.75-1.86 
(2H.m). 1.90-2.01 (lH.m), 2.55-2.65 (2H,m), 3.19-3.34 (lH.m), 3.24 
(1H, d, J=4. 8Hz) . 3.29 (2H, s), 3.91 (3H, s). 3.97 (3H. s). 4.92 (2H. s). 6.82 
(1H. s) , 7. 13-7. 47 (9H. m) . 7. 20 (1H, s) , 7. 63-7. 72 (5H. m) . 
##fli]7 l-^>5x;V-4-ff[5. 6-^-(l-^n£;M-4^»1- K>yy>]-2- 



3-(3,4-v?t Ho^y7i-;H :/Dtf;**- h 19. 8g(0. lOmoU^ 
DMF 200mHCjg^b. Kit A U »^A33. 4g (0. 24mol) £ \-~7u tf;U3-^W H* 
23. 6ml (0. 24mol) ZtiaZ-tzo 150t;fcT5l5IB]*#L/!:St M*T?»»U, Btil 
x^;!/800ml£i)Q*_, iSfiJJfi'fb^- h U >>A**«t800ml x3lcT«c^bfc. ttMk 

(Mgso;^, «EE»i»UT#e»nfc»is*'>u*y;p*7Ad7D-7 h^?^- 

(JR* ; 58%) 

±8E*-f;H5.6g (58. lmol)£THF lOOmHC^L, INtKK^ h U 



OTBDPS 




O 
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i£70ml£Snx., lP#ffl»DJfcSISKl/fc. SIST»ftlfca«E«»l, *500ml 

misfz&. »Kx^500mlfc:T»lffiU ftfii*tt^h'J^AzK»«t500mlfcT 

>j&>£fflBSU"C\ Sfeil£Jal3. 2g£#fc. (JR* ; 89*) 

±12^1113. 2g (51.9mol)&^>"tf>200nlfc«#U mttt-)l 
15. lml (0. 207mol) SrJPA, 3^MiO«i31«Ebfc. *a*T»»U&t«EE«SU 

»6nfea«si, 2-5?47nnx*>5oomiK«#u ^t;us-^a 

8. 30g(62. 2mmol) SrJUAfco (TCt;:Tlli#M9l#Lfc^ 3fc*5O0i>l&fln*.» -fe^ 
-f hM^T^«P**WWUfci «-M*ttftt««**^-bU^A7k»tt50(hil 
tttlMIMfc:*- h U ^A*««500ml KTifei*b£. (MgS0 4 m> «£E»«lb 
rfSn^S^^^Z-M^S^UT. Gfe*S B B H 5. 70g£#fc o OK*: 
44*) 

±B*Sil5.00g (20. lmmol) SrTHF 50mllC*aeU l-^>S?;U-4-*;P5 JWtf^ 
U 5?>5. 73g(28. 2mmol) <DTHF 20mli&M<i:28*:*- h U h^-> K 

4. 27g(22. 2mmol) <£>THF 10mli£*££fln>Lfc. SH&K:T3l$ra«#b;fc«» BI^X 
^;i/300ml*jDA, mtumti- hUOA7K^300inlx2(CTSfe^L7to ^ 
(MgS0 4 )*&, «ffi»*SLT»SnfcJS«&»Kx5 t Jl//n-^*-y->*^llilSSL 
T, Hlfa^ B B B 5. 53g«rfll&. OK* ; 63*) 
FAB-MS : m/z = 434 <M+H + ) . 

±IB^b%3. 00g(6. 92mmol) £THF 70mHc^b, 10*a°^:/^AekS?§0. 3g£JlQ 

KTfltssu )i<D&m<t&®2. 20g£*#fc. mm • n *) 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.04 (3H. t. J=7. 2Hz) , 1.07 (3H. t. J=7. 2Hz), 
1.24-1.45 (3H,m), 1. 45-1.57 (1H. m), 1.64-1.77 (2H.nO, 1.80-1.95 (5H,m), 
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1.95-2.07 (2ft m). 2.63-2.72 (2ft m). 2.88-2.97 (2ft m). 3.20 
(1H. dd, J=8Hz. J=17. 2Hz) . 3. 54 (2H. s) . 3. 97 (2ft t, J=6. 8Hz) , 4. 03 
(2ft t. J=6. 8Hz). 6. 82 (lft s), 7. 15 (1ft s). 7. 15-7. 38 (5H. m). 
FAB-MS : i/z = 436 (M+H + ). 

l-^>yJH-f(5,6-yI S^>-2-7 )l±U-l-^( J »-2— < jjj 



0.20g(0.49mmol)^^ h 5 b H O 7^ >(THF) lOmlKSflPU -78^ 
l.OM-U^^A • h*^(h'J^^;P^U;WT$ H/THF»« 0.59ml(0.59mmol)£ 
SALfc. 45^P B ^HtT-78 t C^e-20 < C^T#^b^m> Wtf-78T: fcj&afl U 
N-:7;^0^>-tf>7JMs>-r 5 K 0.23g(0.73mmol)©THF2ml^S:aAbfCo 

30ml£ia*., gt^X^SOmltCTftiaj L7t„ ftmm&mftmtJ- h U ^A7jc^^ 

OTb^7 7^-(NH-yU*y;i. ; *gfc;*^l/>/* ^ / -Jl^KTttS U 
SEftfi^-'f ^©flfjH^ttoaiWW*: 0.12g^t#f Co (JR^ ; 57%) 

•Jin. Ptx. <3nL • 

-St& ; 195-198T:. 

'H-NMR^OOMz.CDCy ; <5 (ppm) 1.47(3H,t,J=7.2Hz). 1.52(3H,tJ=7.2Hz), 1.70- 
1.78(lH,m), 1.86-1.96(2H,mX 2.00-2.23(4H,mX 2.56-2.74(2H,m\ 



O 




. HCI 
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3.-16(lH,ddJ=9.2Hz,J=17.2Hz). 3.28(lH,dd,J=17.2Hz,J=21.6HzX 
3.43(2H,dd,J=12Hz,J=20HzX 4.10(2H,q,J=7.2Hz). 4.12(2H,s), 4.18(2H,q,J=7.2HzX 
6.77(lH,s). 7.12(lH,s). 7.40-7.50(3H,mX 7.55-7.65(2H,raX 12.32(lH,bs). 
ESI-MS : m/z = 4260M+H*). 

^teM2 i-^>y;w-r(5,6-^^ K^'>-2-^ju^-a-w >yy »-2— r m 



mmm 1 hmm\z\,-r. mn^oi^mmit^m^ntz. mm 84%) 

'H-NMRCSOOMz.CDCy ; <5(ppm) 1.14-1.30(2H,mX 1.50-1.63(lH,mX 1.89- 
2.07(3H,mX 2.10-2.20(lH,mX 2.83(lH,bd,J=llHzX 3.00(lH,bd,J=llHzX 
3.10(lH,dd,J=17.5HzJ=23.5HzX3.40(lH,dd > J=llHzJ=17.5HzX3.49(2H,sX 
3.90(3H,sX 3.98(3H,sX 6.83(lH,sX 7.17(lH,sX 7.20-7.32(5H,m). 
ESI-MS : m/z = 384(M+H + ). 

l-^>^;i/-4-f2-r(5,6-^^ Y^-iy-2--7)^U-\-^ >^y »-2-< 



HlJSM 1 t|W|^{cbT, ^Itfe^JMKO^fifc^^tito 0K*s ; 61%) 
1 H-NMR(270Mz,CDCl 3 ) ; 6 (ppm) 1.14-1.48(5H.m). 1.55-2.12(6H,mX 2.82- 
2.94(2H,mX 3.21(2H,bsX 3.49(2H,sX 3.91(3H,sX 3.98(3H,sX 6.84(lH,s). 7.20(lH,sX 
7.22-7.34(5H,m). 
ESI-MS : m/z = 412(M+H*). 

^faM4 4-[(5,6-fx^ V*zs-2-7)\,*U-\-4 >*V »-2-< )U1 *^;U-l-(3- 



O 




o 
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h 3 co 



H3C0 




62%) 

; 213-215'C. 

'H-NMR(400Mz,CDCl 3 ) ; 6 (ppm) 1.76-1. 82(1 H,m). 1.88-1.97(2H,m). 2.06- 
2.24(4H,mX 2.62-2.78(2H,mX 3.19(lH,ddJ=9.2Hz,J=17.2HzX 
3.31(lH,dd,J=17.2Hz,J=21.6HzX 3.45(2H,dd,J=12.8Hz,J=18.8HzX 3.91(3H,sX 
3.98(3H,sX 4.14(2H,d,J=4HzX 6.75(lH,sX 7.12-7.20(lH,mX 7.14(lH,sX 7.36- 
7.54(3H,mX 12.43(lH,bs). 
ESI-MS : m/z = 416(M+H + ). 

MMMS 4-[(5.6-^^ h»y-2-7^tD-W J »-2— f ;U]y ^;U-l-(3- 



mmmi tmmiz^T.mn^-iJu^mmit^mmmm^mtz. mm 

67%) 
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fitj& ; 219-221t:(#fl¥). 

'H-NMR^OOMz.CDCg ; <5 (ppm) 1.72-1.80(lH,m), 1.86-1.98(2H,mX 2.00- 
2.24(4H,mX 2.40(3H,sX 2.54-2.74(2H,m). 3.14-3.50(4H,mX 3.91(3H,s). 3.98(3H,s). 
4.09(2H,bs). 6.81(lH,s). 7.14(lH,s). 7.23-7.40(4H,mX 12.28(lH,bs). 
ESI-MS : m/z = 412(M+HT). 

1- y g D 'Vfr JU-4-f(5.6- is* h^r ->-2- 7 Jlofr D - W > ^ 



57%) 

»J& ; 215-225'C(^). 

'H-NMR(400Mz,CD 3 OD) ; <5 (ppm) 0.99-1. 10(2H,mX 1.20-1.28(lH,mX 1.28- 
1.42(2H,mX 1.60-1.90(9H,mX 1.92-2.22(4H,mX 2.90-3.00(4H,mX 
3.28(lH,dd > J=17.2Hz,J=22.4HzX 3.41(lH > dd,J=11.6Hz,J=17.2HzX 
3.54(2H,bdJ=12HzX 3.86(3H,sX 3.95(3H,sX 7.07(lH,sX 7.18(lH,s). 
ESI-MS : m/z = 404(M+H + ). 

Mmmi 4-[(5,6-> ? ^ N=^->-2-7Ji/^-p-w >yy »-2— T M*±Jk±l 



o 




.HCI 



O 




• HCI 
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Hj& ; i43-i45t;. 

'H-NMR^OOMz.CDCL,) ; 5 (ppm) 1.75-2.25(7H,mX 2.76-2.92(2H,mX 3.11(2H,bs). 
3.18-3.40(2H,mX 3.68(2H,t,J=12Hz\ 3.58-4.05(4H,m). 3.92(3H,sX 3.99(3H,sX 
5.59(lH,t,J=4HzX 6.83(lH,s). 7.17(lH,sX 12.54(lH,bs). 
ESI-MS : m/z = 394(M+H + ). 

^»J8 i-(4-^ > iS)V3r* -> a: > >?^)-4-r(5.6-fx y h ^ ->-2- 7)l<*n-i- 
> ^ y »-2— r ;m y 5^ bf ^ u > 



^SS^J 1 ilnl^lfcLT, ^fe^;i/^<D^li^#l^f#7to (MM ; 58%) 
1 H-NMR(270Mz,CDCl 3 ) ; <5 (ppm) 1.32-1.52(2H,mX 1.56-1.80(4H,m). 1.90- 
2.10(3H,m\ 2.86(2H,bd,J=11.7HzX 3.25(lH,d,J=3.2Hz). 3.31(lH,sX 3.45(2H,s). 
3.91(3H,s). 3.98(3H,s). 5.05(2H,sX 6.83(lH,sX 6.91(lH,sX 6.94(lH,sX 7.18- 
7.46(8H,m). 

ESI-MS : m/z = 504(M+H*). 

^1&M9 l-(3->7y^>^)-4-[(5. V*is-l-y)V-*U-\-^ 

y » -2--f 2k] * £2k 'Jv>- 



o 
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O 



CN 




v_/ " HCI 



2 T'*# £> ftfc 1- (3-y7; ^ > -4- [ (5, 6-v 5 ;* ->-l— T >^ 

©*Hft^i» (iSltH*) (JR* ; 16%) 

»ltT, 8*l*e6agil&©«l8*fc£«£»&. 
Htj&: 139- Mir. 

'H-NMR (400Mz:CDCl 3 ) 6 : 1. 60-2. 28 (7H. m). 2. 65-2. 83 (2H, m), 3. 14-3. 52 
(4ft m). 3.91 (3H, s), 3.98 (3H. s). 4.19 (2H. bs). 6.82 (1H, s), 7.15 (1H. s). 
7.62 (1H. t, J=7.6Hz), 7.75 (1H. t. J=7. 6Hz). 7.85 (1H. s). 8.28 (1H. d, J=8Hz) . 
12.62 (1H. bs). 
ESI-MS : m/z = 423 (M+H + ). 

1 0 4-f(5. b*~>-2-7)l*u-\--l »-2— Ol>] *^)l> 

-l-(2-eJ'j;i/) fcf^U>»> ; 2J£ggJft 



##^j3T#e>n^4-[(5. 6-s^ p< h^->-i— r >^v »-2-< ;w y^-i- 
z\n&ftm\z&v)M.m&\z u x^ y-^/t-y^^^^ux-^u^^^ 

St*: 177-180*0. 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.75-2.20 (6H.m). 3.17-3.42 (7ft m). 3.92 (3H. s) . 
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3.99 (3H. s), 4.90 (2H,bs). 6.83 (lH.s), 7.18 (1H, s) . 7.91 (lH,bs), 8.45 
(lH.bs), 8.70-8.78 (lH.m). 9.12 (1H. bs). (MMcDZfu V VteftiilStrf ) 
ESI-MS : m/z = 399 (M+H + ). 

^MffJl 1 4- [(5.6-^^ h^->-2-^;^^-n-i— f >yy »-2--OH *^)\, 
-l-(3-~ hu^yyjv) b?^u>>> -mm& 



m ; 80S!) 

161-162 e C. 

'H-NMR (400Mz:CDCl 3 ) <5 : 1. 74-2. 02 (4H. m) . 2. 05-2. 26 (3H. m) , 2. 76-2. 94 
(2H. m) , 3. 16-3. 38 (2R m) . 3. 43-3. 56 (2H, m) , 3. 91 (3H, s) . 3. 98 (3H, s) , 4. 33 
(2H, bs), 6. 82 (1H. s). 7. 14 (1H. s). 7. 70 (1H. t, /=8Hz), 8. 30 (1H, t. /=7. 6Hz), 
8.40-8.53 (2H,m), 12.61 (1H. bs). 
ESI-MS : m/z = 443 (M+Itt . 

1 2 l-^>^;U-4-[(5-^ N^->-2-7;i/^-n-l-^ >^V »-2— ouu 



^ ; 33%) 




o 
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194-195^. 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.63-2.23 (7H.m), 2.56-2.74 (2H.m). 3.21 (1H, dd. 
J=9. 2Hz, J=17. 2Hz) , 3. 34 (1H, dd. J=17. 2Hz. J=21. 6Hz) . 3. 37-3. 48 (2H, m) . 3. 90 
(3H. s) . 4. 12 (2H, bs) . 6. 83 (1H. s) . 6. 94 (lft dd, J=2Hz. J=8. 4Hz) , 7. 42-7. 47 
(3ft in). 7.57-7.64 (2H,m), 7. 69 (1H, d, J=8. 4Hz) , 12.34 (1H. bs). 
ESI-MS : m/z = 368 (M+H + ). 

^ SSfll i 3 i-^>^;u-4-r(2-^;i/^-D-w »-2--r ji/u^tf^u 



m ; 57*) 

187-189t:. 

'H-NMR MOOMzrCDClj) <5 : 1.72-2.23 (7ft m). 2.57-2.74 (2ft m). 3.27 (1H. dd. 
J=9. 2Hz. J=17. 2Hz) , 3. 40 (1H. dd. J=17. 2Hz. J=21. 6Hz) . 3. 37-3. 49 (2H. m) . 4. 13 
(2H. d. J=4. 4Hz) . 7.38-7. 50 (5H. m) . 7.58-7.64 (2H, m). 7.67 (1ft t. 
J=7. 6Hz) . 7. 76 (lft d. J=7. 2Hz). 12.37 (1H. bs). 
ESI-MS : m/z = 338 (M+H*). 

^iSff] l 4 l-^>^;w-4-f3-f(5. 6-s^^ h*y-2-7 A^n-l-i y » - 



o 




N 



HCI 



O 
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Bfe/£: 194-195"C. 

'H-NMR (400Mz:CDCl 3 ) <5 r l. 30-1. 53 (5H.m), l. 66-1. 88 (3H,m), l. 89-2. 05 
(3H,m). 2.55-2.70 (2H. m) . 3.24 (2H. d, J=l5. 6Hz) , 3.40-3.52 (2H,m). 3. 91 
(3H. s) . 3. 99 (3H, s) , 4. 17 (2H. bs) . 6. 86 (1H. s) , 7. 18 (1H, s) . 7. 44 (3H, bs) . 
7.61 (2H, bs), 11.90 (1H, bs). 
ESI-MS : m/z = 426 (M+H + ). 

g ^ffJ 1 5 4-f (5. 6-y* H^>-2--7jM-p-w>yy » y^;w 
l-(4-b: h'D^y^>y;i/) tf^'J^> • i£Bgi£ 



o 




i-(4-^>> J ;i/^>'^>>j;i,)-4-[(5, Q-zS* h^r->-2-7;^a-i-<>^ 
/»-2-f;U]^^>iHf^'J^> (Mmm8) 41mg (0. 08lnunol) ^rTHF 4mUzm 
fi¥U lO^A^^^A^^lOmgSrJlD^, ^^EE{CT4Bt^7j<m^5n^ff o fc 0 

mm i3mg^#^o mm 39*) 

'H-NMR (400Mz :CDC1 3 ) <5 : 1. 70-2. 25 (8H. m) . 2. 65-2. 88 (2H, m) . 3. 18-3. 48 

(4H.m). 3.89 (3H. s), 3.97 (3H,s). 4.05 (2H, bs), 6.85 (1H, bs), 6.94 (2H. bs). 
7. 13 (1H, s). 7.35 (2H. bs). 10.66 (1H. bs). 
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ESI -MS : m/z = 414 (M+H + ) . 

MMM 1 6 4- f(5. 6-^* h^y-2-7^ta-i-^>yy»-2--f;M *^)V- 
l-(2-b HDt->^f;K>^) hf^'J^> ; Jftgfeifi 



6 Tf# e>nfc i- [2- (t^f;i/y7x-jk> u ;w*^r *^n^>5? 
;W -4-1(5. h^->-2-7;u^-D-i— r >^v »-2— r;w ^^jnf-^u ^ 

feo mm ; 64X) 

'H-NMR (400Mz:CDCl 3 ) 5 : 1.70-2.03 (5H.m). 2.05-2.28 (3ft m). 2.93-3.15 
(2H, m) . 3. 20-3. 36 (2H, m) . 3. 55-3. 70 (2H. m) . 3. 90 (3H. s) , 3. 98 (3H. s) . 4. 42 
(2H. bs), 4.86 (2H. bs). 6.85 (1H, s) . 7.13 (1H. s). 7.30-7.45 (3H,m), 
7. 45-7. 60 (lftm). (M©^d h *rT) 
ESI-MS : m/z = 428 (M+H f ). 

MMM 1 7 l-^>y;U-4- f f f5. 6-^- (1-y □ if)Uyj-^r~» 1 -2-7JI/^-d-1-^ 
>^ y >1 -2-^ 2k] * ±Jk V ^ !J y > : 



###J 7 Tf§6*lfcl-^>> ? ;U-4- [ [ [5. (l-7'am*x) ] - l-<> 

HMDwmfc&m mmm zmtz. mm 2m 



OH 




o 




I 



WO 00/51985 



PCT/JPOO/01232 



211-214*0 (5M») . 
'H-NMR (400Mz:CDCl 3 ) <5 : 1.04 (3H, t. J=7. 2Hz) , 1.07 (3H, t, J=7.2Hz), 
1. 70-2. 23 (13H. m) . 3. 10-3. 35 (2H, m) , 3. 38-3. 52 (2H. m) . 3. 96 (2H, t, J=6. 4Hz) , 
4.04 (2H, t, J=6.4Hz). 4.15 (2H,bs). 6.77 (1H. s), 7.12 (1H, s), 7.45 (3H,bs), 
7.60 (2H. bs), 12.09 (1H. bs). 
ESI -MS : m/z = 454 (M+H + ). 

^M#U18 4- f (5. h^^-l-y )l3-u-\— r>^V»-2-^ f jy] 



m ; 57*) 

m&: 203-2080 iftffi) . 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.74-2.00 (3H, m). 2.00-2.26 (40. wb. 2.64-2.82 
(2H. m). 3. 15-3. 25 (1H. m), 3. 29 (1H, dd. J=16. 8Hz, J=38. 4Hz). 3. 40-3. 54 
(2H. m), 3.90 (3H. s). 3.98 (3H. s), 4.22 (2H.s). 6.82 (1H, s). 7.12-7.18 
(2H,m). 7.26-7.32 (lH,m). 7.46 (1H. bdd. J=6. 4Hz. J=13. 6Hz) , 7.92 
(1H, bt, J=6.4Hz). 12.42 (1H. bs). 
ESI-MS : m/z = 416 (M+HT 

^#J19 4- [(5. 6->'* t^v-2-7;M-P-l--f>^V»-2— CM 
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O 



MeO' 



MeO. 




N 



HCI 



* ; 53*) 

Hfcjft: 215-220=0 (*W» . 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.70-1.98 (3H,n). 2.04-2.26 (4H,m), 2.58-2.74 
(2H. m). 3. 14-3. 24 (1H. m) , 3. 29 (1H. dd. J=17. 2Hz, J=38. 4Hz) . 3. 37-3. 50 
(2H,m). 3.91 (3H, s). 3.98 (3H. s), 4.11 (2a s). 6.82 (1H. s). 7.10-7.17 
(3am). 7.64-7.72 (2H,m). 12.34 UH.bs). 
ESI-MS : m/z = 416 (M+H + ). 

In vitro7-fe^;H3 >J >X*t^ — tflS^^ffi 
1) 

HC, HtLTJ-fe^W^UX M^SZ>'DTNB[5,5 , -> J ^^-h*X(2-- 
bo Sr^fillU -f>+a^-y 3 >E M^Ufc^D 'J >#DTNB 

^mt^m<D7±^)vn u >i^f7- t?iH*iStt*, 5o%u£#^g(ic 50 ) 
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° ; Ellman.G.L., Courtney, K.D., Andres, V.and Featherstone, R.M., (1961), 
Biochem.PharmacoL, 7, 88~95. 

2) m&Mz 

3) mm 
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Qtt-€-n-t*nosfctti^^b5©sgifc^-r. ) T^n-ss^-r. 

2. R 1 ^ 



*m i tamcD 4 -b» tr^u a>m m&z> y<t®h l < \t^<nmm^mz&m 

3. R 2 #iS 




o 
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i tefco 4 -g&br^u z/>mmti>7 yflM'bis < \**<Dmm¥$nzw 

4 . » Aj&SjC 



4 -S&tf^U ^>fS3£&:7y ft*fc L < tt^<B38S^Wfctf§Sn*&£fc 
8. 4 - BJfttf^U 7 *yft**< 

(1) 1-^0^-4- [(5, h*ri/-2-7)V*u-\--( >yy»-i-^M * 

(2) i-^>v?;u-4-[(5. n^->-2-^;u^-p-i-<>^/»-2— r;u] tr 




49 



WO 00/51985 PCT/JPOO/01232 

(3) l-^>> ; ;i/-4-[2-[(5, 6-^^ h*r*s-2-7)V*U-l-'(>?S »-2— (M 

(4) 4- [(5, 6-^* H^y-2-7^tn-l-f >^y » -2-<;H / (3-7 

(5) 4- [(5. 6-^* V*is-l-7)l*U-\-^ r>^V»-2--r;i/]^^-l-(3-^ 

(6) i— >^ a^iwu* 9MW-4- [ (5, 6->^ h^riy-l-y)V^ru-\-^ 
» -2-< ; H y 3^ k ^ u v > > 

(7) 4- [(5. 6-:x* h^'>-2-^;U^-n-l— r >^V»-2--f;i/] *?-)V-\-{\, 3- 

>-2— T M * ?-)V k^ U zs > y 

(8) l-(4-^>v?;U^-^'>^>i/;U)-4-[(5 > b*->-2-:7JM-a-l—r> 

»-2— r;n y^k°^u> 5 >, 

(9) 3- (l-^>^;Hf ->*>-4--f ;U) -l-7)\,*u-\- (2. 3. 4. 5-^ h 9 k H 
o-lH-l-^>XTifhr>-8--f ;U)-l-yaAV>> 

(10) 3-(l-^>^;Hf^U> ? >-4— OW-2. 2-> 5 7;Uxt-n-l-(2, 3. 4, 5-^h5- 
k Ko-iH-l-^>XT-tfk>-8-<;W-l-ynAy >, 

(11) 5. 7-^k K o-3- ll-7Mn-2- [1- (7 iZJW^iH U yz;H 
x?\>H-6H-koo [4. 5-fJ-l. 2-^>X-f V^-^l7- 4 /-;U-6-*>, 

(12) 5, 7-^k Kp-3-U, l-y7Mo-2-[l-(7x-;Mf 

-6H-ka o [4, 5-f] -1, 2-^>X-T V**^V-)V-b-*>, 

(13) 1 - (2- * 3^1-6-^ > T V u ;u) -3- [ 1 - ( 7 a. - ;u * 3^) -4- k ^ >J 'v? 

(14) i-(2-^5 1 ;i/-6-^>v r ^7 4 /u;u)-3-[i-(7jc-;i/^^;W-4-k^'j> J 
x;u]-2. 2-y7Ma-l-7o/v >^6S«nfc-ffi-efeSi§^ 1 ISigCD 
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9 . m&m i mm<o 4 -mm tr^ u ? y it® t> l < tt-t©*^ 
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1 8. lt^l|H«CD4-M^fcf^U> J >^#:^«y^*>b<«^-C[)mS 

m & mm? & z. <t \z m v >s jb *£o 
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m&mm&^ pct/j poo/o 1232 



ft^8^f3^ (PCT1 7&(2)(a)) (Dm^XY). r«HBW*«fttt*oaftfc J: 9»*0«B«>-«lcov^rfP 

1. |x| smepwh 16, 17 ^<Dm&ffl&mm&m&£-tz> ^t&& La* t^6 fl 
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